A protective role of 1,25-dihydroxyvitamin D3 in chemically induced rat colon carcinogenesis.
The intriguing observation has been made that 1,25-dihydroxyvitamin D3 [1,25(OH)2D3] receptors are present in tissues not involved in calcium homeostasis and that 1,25(OH)2D3 exerts an antiproliferative, differentiation-promoting action in a variety of cancer cell lines, including cells of the large intestine. It was therefore deemed of interest to study 1,25(OH)2D3 expression and biological activity in a murine model of colon carcinogenesis. Colon carcinogenesis was induced in male rats by the sequential administration of 1,2-dimethylhydrazine dihydrochloride (DMH). Levels and binding characteristics of 1,25(OH)2D3 receptors were assessed in control and DMH-treated rat colonic mucosal high-speed supernatants. In concurrent studies, 1,25(OH)2D3 was administered (s.c., 400 ng/rat) prior to, together with and after DMH challenge and the activity of ornithine decarboxylase (ODC), a growth-related DMH-induced enzyme, was determined in colonic cytosols. Serum Ca2+ levels were measured concurrently. Rats submitted to identical treatment schedules were killed 10 weeks after termination of DMH administration and the whole colon was opened and examined for tumors. The results show that (i) rat colonic mucosa possesses a single class of high-affinity 1,25(OH)2D3 receptors; (ii) DMH administration provokes a marked reduction (50%) in 1,25(OH)2D3 binding sites without affecting Kd values; (iii) DMH administered concurrently with 1,25(OH)2D3 suppressed the vitamin D-induced hypercalcemia and restored serum Ca2+ concentrations to basal levels; and (iv) 1,25(OH)2D3 delivered prior to DMH challenge obliterated the typical DMH-induced early colonic ODC activity peak and markedly reduced (50%) the number of colon adenocarcinomas. The present findings indicate that a colon-specific potent carcinogen interferes with the biological expression of 1,25(OH)2D3 and that vitamin D administered prior to a carcinogenic insult is able to reduce significantly the incidence of colon tumors, presumably acting as an antiproliferative or differentiation-promoting agent.